Tularemia is a widespread zoonotic problem in the Northern Hemisphcrc. This disease is caused by Francisella tulawnsis, a small pleomorphic aerobic gram-negative coccobacillus. Antibodies to the organism have been identified from a wide range of domestic and wild mammals, birds, fish, and reptiles. Tularemia is a severe systemic, occasionally fatal disease in man and is frequently a fatal disease in lagomorphs and some rodents. 17 Fatal infection has also been reported in naturally infected sheep 5 and foals. 2 Naturally occurring tularemia has been reported in the dog, 3 and fatal disease has been experimentally produced in dogs and cats; 7, 9 there are brief reports of naturally occurring, nonfatal tularemia in cats. 10, 14 Humans have contracted tularemia after being bitten by infected cats; 4,10 however, dogs and cats are generally considered resistant to the disease. l7 This report describes the laboratory findings in a fatal case of naturally occurring tularemia in a cat. A l-year-old outdoor male domestic cat, weighing 3.0 kg, was presented to the Montana Veterinary Diagnostic Laboratory for postmortem examination. The cat had died following a 3-day illness characterized by reluctance to move and anorexia. The cat had received no veterinary care prior to death. The owners reported a history of similar acute fatal illness in 2 other cats during the preceding year. The feline leukemia virus (FeLV) and feline immunodeficiency virus (FIV) serologic status of the cat was unknown.
Gross findings included dehydration, minimal body fat, and a marked lymphadenopathy. Submandibular, hilar, and mesenteric lymph nodes were enlarged 2 x normal and possessed numerous 1-5-mm irregular coalesced areas of white discoloration visible from the capsular and cut surfaces. The spleen contained numerous small (<2 mm) white nodules scattered throughout the parenchyma visible from the capsular and cut surfaces. The lungs contained several 0.5-2-cm eosin (HE)-stained sections of lung, liver, kidney, spleen, heart, stomach, small and large intestine, pancreas, adrenal gland, thyroid, brain, and multiple lymph nodes. Multifocal pneumonia was characterized by interstitial necrosis, accompanied by moderate accumulations of macrophages, occasional neutrophils, necrotic cellular debris, and focal fibrin deposits in alveoli and bronchioles. The pneumonic lesions occasionally coalesced to involve large areas of lung parenchyma. Remote from the pneumonic foci, the lung parenchyma was unremarkable except for moderate congestion and edema.
Sections of liver contained numerous small randomly located round or irregular foci of necrosis, occasionally accompanied by small numbers of neutrophils and macrophages ( Fig. 1) .
In sections from grossly involved lymph nodes, there were numerous small to large irregular, often coalesced zones of caseous necrosis involving the cortex and medulla. Large numbers of macrophages and small to moderate numbers of neutrophils often surrounded the necrotic foci. Some blood vessels in the necrotic lesions were thrombosed. In some nodes, approximately 75% of the parenchyma was necrotic. In less affected nodes, the lesions were primarily located immediately subjacent to the capsule. In all affected nodes, the necrosis and inflammation were limited by the capsule. Marked diffuse caseous necrosis involved the splenic white pulp and occasional small irregular areas of caseous necrosis were scattered in the red pulp. In the ileum, a marked caseous necrosis of lymphoid follicles was observed in Peyer's patches (Fig. 2) . The necrotic foci were usually surrounded by a zone of macrophages and an occasional neutrophil. The necrosis and inflammatory cell infiltrate usually extended into the overlying domes. In addition, focal necrosis was accompanied by mild to moderate accumulations of neutrophils and mononuclear inflammatory cells in the mucosal lamina propria, tunica muscularis, and mesenteric attachment. Occasional mesenteric vessels were partially thrombosed and surrounded by small accumulations of large and small mononuclear inflammatory cells. Other tissues examined were unremarkable on HE stain.
Organisms were not clearly discernible on HE-, Giemsa-, Gram-, or GMS-stained sections. Numerous intra-and extracellular tiny coccobacilli associated with the lesions were demonstrated in Warthin-Starry-stained sections of lung, liver. lymph node, and spleen.
Lymph nodes were inoculated onto bovine blood agar plates and tryptic soy semisolid medium, and cultures were incubated at 37 C. Abundant tiny colony growth was observed on the blood agar after 48 hours incubation. Tiny gramnegative coccobacilli were discernible on Gram-stained preparations. The isolate grew well on chocolate agar, grew poorly on triple sugar iron agar, and did not readily ferment sugars.
The isolate was identified as F. tularensis by fluorescent antibody technique. 1, 12 Francisella tularensis was first isolated in 1911 from lesions of a plaguelike disease of ground squirrels in Tulare County, California. The organism was originally named Bacterium tularense, then renamed Pasteurella tularensis, and subsequently renamed Francisella tularensis. The organism is differentiated from other bacteria by its inability to grow or poor growth on most media, growth stimulation by cysteine or cystine, and small size (0.2 x 0.3-0.5 µm). Aniline dyes demonstrate a weak bipolar staining reaction, which is responsible for the coccoid appearance. Fluorescent antibody reaction and agglutination with specific antiserum are also used in the identification of F. tularensis. Isolates of F. tularensis have been differentiated into 2 biovars. Type A biovar, F. tularensis var. tularensis, unlike Type B, is able to ferment glycerol and possesses a citrulline ureidase system. It is found only in North America and is more virulent than Type B biovar for rabbits and humans. Type B biovar, F. tularensis var. palaearctica, is distributed worldwide, except in Antarctica and Australia. 15 Typing procedures were not done on the isolate from the case reported here.
Extreme precautions should be taken to prevent skin contamination and creation of aerosols when working with potentially infectious specimens or cultures of F. tularensis. Work should be performed in a class II or III biohazard hood.
Transmission of tularemia may be by ingestion, inhalation, or inoculation by tick or fly bites. The organism also may penetrate intact skin and mucous membranes. A variety of lagomorphs, rodents, and arthropods have been demonstrated as sources of infection to humans and domestic animals." In this case, ingestion of infected rodents and transmission by insect vectors are likely routes of infection because the owner's property contained many outbuildings with an abundant rodent population. The unknown FeLV and FIV status of the cat in this case raises the possibility of an underlying immunodeficiency.
Gross and microscopic lesions in this case are consistent with those previously described for experimental tularemia in the cat. 7, 9, 14 These lesions are also similar to those described for tularemia in humans and other species. 6, 9, 14 Previously reported gross findings in cats include lobular areas of pneumonia, small white foci in the liver and spleen, splenomegaly, and lymph node enlargement and necrosis. 7, 14 Grossly discernable hepatic lesions were not observed in this case. Intestinal lesions in the cat have not been previously described; however, an ulcerative enteritis with necrosis of lymphoid follicles has been observed in humans and rabbits. 9 The lesions in this cat were similar to those of sylvatic plague. 8 Plague is enzootic in rodents in the western United States and occasionally causes disease and death in domestic cats. 13 Plague and tularemia have similar bacteriologic and epidemiologic characteristics and similar lesions. Yersinia pestis, the causative agent of plague, is a small gram-negative coccobacillary bacterium that, unlike F. tularensis, exhibits growth on blood agar in 24 hours. Transmission of plague bacilli to cats may be by ingestion of infected rodents or via insect vectors. Plague causes marked lymphadenitis with abscess formation. Humans have contracted plague after ex-posure to naturally infected domestic cats. 8, 16 Laboratory differentiation of tularemia from plague requires identification of the causative agent by culture, immunofluorescence, or by serologic testing of acute and convalescent serum samples.
Naturally occurring fatal feline tularemia has not been previously reported. This report describes the laboratory findings in a case of feline tularemia and demonstrates their similarity to those of sylvatic plague.
